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SOLAR RADIO NOISE REGISTRATIONS ON 200 Mc/s, 1958-59

OBSERVING STATION HARESTUA

by

The Staff of the Institute




METHOD OF TABULATION OF SOLAR RADIO NOISE DATA

Characteristics tabulated are:

1. Median flux density.
2. Variability.

3. Outstanding occurrences.

The method of tabulation is in close agreement with the scheme pro-
posed by the Assembly of Solar Radio Noise Data for the Quarterly Bulle-
tin of Solar Activity (C. W. Allen).

1. MEDIAN FLUX DENSITY

The flux density tabulated is a median, i.e. the value that is ex-
ceeded for half the period under consideration. It is measured every
two hours by comparing the recorded solar noise with an adjustable
noise generator.

The solar contribution to the antenna temperature TO is computed
by means of the formula -

258 (I -1.)
S vl

T =
(0] IV+AI-Ik

+ 413 - Tgal .

The unit is degrees Kelvin.

In the formula I is the current flowing through the noise generator

in order to obtain the median level on the recorder, Iv and Ik are

determined by reference measurements of two circumpolar regions in

the sky, centered at RA 20"13™, & + 41° and RA 09%40™, &+ 41°,
and Al is due to the receiver equipment and is measured in connec-
tion with the reference regions. The minus sign is used before Ik

because the noise received from RA 09h40m, 8+ 41° amounts to less
than the dummy load noise. The quantity T al is the contribution due
to galactic noise. g

Reference measurements are made three times a week.
Taking the antenna properties into account, the flux density F is
obtained in the unit 10’22w m'z(c/s)'l,

T
.9
F =00 -

Only 3-hour medians and their weighted means are tabulated in the
reports.




2. VARIABILITY

The variability is described by the variability index (values 0 - 3).
Bursts affecting the variability index are only those of which the inten-
sity is equal to or greater than the median intensity, measured from the
median intensity level. A burst n times as great counts as n bursts.

The scale of indices used at present is,

0 0 - 3 bursts per hour
l 4 - ]4 " " 1"
2 15 - 49 1] 1] "
3 50 or more" " "

Only 3-hour mean indices and their weighted daily means are tabu-
lated.

3. OUTSTANDING OCCURRENCES

Radio events tabulated as outbursts are mainly strong intensity in-
creases of short duration.

Data tabulated are,

Peak flux density

a. Starting time

b. Time of maximum intensity
c. Duration

d. Type

e.

f.

Smooth intensity

a. Starting Time

If the time of start is not clearly defined on the record, it is taken
as the time when the occurrence first reaches 0.2 of its smoothed in-
tensity.
b. Time of Maximum Intensity

The time of maximum intensity is the time when the occurrence
reaches its peak intensity. If the time of maximum must be estimated,
an x is added to the time given,

c. Duration

The duration of an event is given in minutes with an accuracy of
0.25 min, counting from the start to the end of the outburst. If the time
of end is not clearly defined, it is taken as the time when the occurrence
again reaches 0.2 of its smoothed intensity.

d. Type
The following symbols are used,

S - Simple rise and fall of intensity
C - Complex rise and fall of intensity
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A -~ Appears to be a part of general activity

D - Distinct from (apparently superimposed on) the general
activity

M - Consisting of several peaks separated by undisturbed inter-
vals of relatively long duration

F - Consisting of several peaks separated by short undisturbed
intervals

S - Sudden start

e. Maximum Intensity

The maximum intensity is defined as the maximum flux density value
of the outburst in units of 10-22w m=-2(c/s)-1.

f. Smooth Intensity

The smooth intensity is intended to give a measure of the excess
energy emitted at the frequency considered during the occurrence. It is
measured from the level that would have been observed in the absence of
the outburst, and amounts to the intensity of a hypothetical outburst with
constant intensity and the same duration as the real outburst, representing
the same total energy. The same unit is used as.for maximum intensity.

4. OBSERVATION TIME

The sun is observed throughout the year, excepting the months of
December and January when the altitude of the sun is too low for reliable
observations. Records are made from sunrise to sunset, but in our re-
ports the first and the last hour are excluded, as ionospheric absorption
and interference by ground reflections introduce a measure of unreliability
during those hours. The observations tabulated thus usually amount to two
or three hours less than the total observation time.

The effective observation intervals are tabulated, and accidental
interruptions are seen from this column. Interruptions of short duration
for calibration of the equipment are not tabulated.

The observation and tabulation of solar radio noise data have been
done by Messrs. Elgardy, Brekke and Maltby.
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SOLAR RADIO NOISE

OAILY DATA

Observing Station Harestus
The Institute of Theoretical Astrophysics, Blindern, Norvey

FEBRUARY 1958

Frequency 20 Kc/s

2 Fl-u; 4 Variabi ity Dbosriation

10 “wa (¢fs)
Wl o 3 6 s 1215 8 2 0 3 6 9 12 15 B &
mo | 3 5 9 w15 s a A3 5 9o owoaal™
b 0 0 0 ' 1| o010
5 51 % 02 2 3 3| o010
6 W o1 1% 00 150
7 6 167 165 0 0 o | omo-1s0
8 B 13 1% 1o 1| o010
g 0 5 n 0 1 0 | o130
10 5 % % 10 0 | os0-130
1 T mn 1o 1| os0-190
12 2 1 1o 1| oa0-150
3 B 13 0 2 1| o019
1 BN B 0 0 0 | 0500-10
15 non 1l 0 0 0 | os00-1am
1 Hon o1 1 0 0 o 0 | omo-10
m nor o 12 0 1 0 0 | oao-1m
8 R IR 12 0 0 1 0 | omo-1s0
1 BB 12 11 1| omm1s0
2 RN R T 2 0 t 1 1| osw-10
2 nonon o 1 0 0 0 0 )
2 6 6 1 1 16 1112 1| oam-180
3 5 A % % % 2 2 1 2 2 | o0-160
2 OB 3 2 1 1 2 1| omo-m0
% 5 9 5% ¥ N 2 3 3 2 2 | omo1@0
% 25 161 166 182 169 2 2 2 1 2 { om0
2 % 8 ® 08 103 B 1| oao-0
» B o % © & o 0 0 0 o | omo-mm

w0
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SOLAR RADIO NOISE
CUTSTANDING OCQLRRENCES,  FEBRUARY 1958

Observing Station Harestus Frequency 20 Ac/s
The Institute of Theorstical Astrophysics, Blindem, Norvey

Macima Intensity

Date Starting time | Tive of mx, Duration Type net. oot

ur. ma Minutes 02 /e
4 1% 1158 2 & % | ®
' 133 1324 5 FD m o
. 1849 1649% 1 k.| 0
v 1514 1515 1 o 19 D
5 125 V] 3 % m o
9 0842 0842 2 3) B K1 ]
' 1357 1400 b ] 2| 12
' b v L:} ) 50 12
0 10% i ] L. a
' 1318 1324 & FoA K 19

12 152 153 1 ) &0
' 1453} 1454 1 o 65 | B
18 1049 1065} 1 D

' 1148 ik 1 £SD D 15
19 14 M5 2 :v:] 10 o
2 o | 12 % &0 >4 12




-12-

SOLAR RADIO NOISE

DAILY DATA

Frequancy 20 /s

The | ncti tute of Theoretical Astrophysics, Blindern, Woruey

Oboerving Station Harestus

Obesrvation
time

0801600

08001800

08001600

0902-160

0800-- 1600

0605-1500

1300-1600

08001600

08001600

08001600

07001600
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0700~ 1600
070-1600
070-1710
070-120
070-170
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0701600

070-100

07%00-100
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070-1700

070-170

0700-100
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SOLAR RADIO NOISE
OUTSTANDING OCCURRENCES, MARDH 1958

Observing Station Herestus
The Inetitute of Theoretical Astrophysics, B1indern, Norwey

Frequency 2 Mefs

Naxinm |ntonsity
Date Storting time | Time of mex. Ouration Type Inat. Sacoth
L. b, Minutes 02 & Yely™

1 0D? 0% 1 B 19 ]

2 1135 1135 ) 8 8

. 1® Fs > 60 L

3 1012 o > 69

9 1135 1138 ¥ 0 L] 19

. 133 Bt % 20 85
14 | 16008 1605 6 o % 5%
a 0902 0924 2 ) 6% 0

' 1310 13 3 A |

1002 1006 8 €0 00 M0
» o7 079 2 ) s i

. 075% 075% 3 BA 1 12

. 1138 1138 1 D ] "

' 163% 1636 3 () ™ 19
- 1K | 1 &0 k(3 ™
z 122 123 # o ) i)
3 126} 129 3 ESD m 15
.| 001 0802 | ¥ o | a0 v

" 0817% 0818 1 2 ]
3 me gl 1 o % 0
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SOLAR RADIO NOISE

NRIL BB

DMLY DATA

(besrving Station Harestue

Frequercy 200 K/

The Inatitute of Theoretixal Astrophysics, Blinderm, Norvey

Obeervation
tiee

0600- 1700

0600-1700

0600- 45

1430-1700

0800-1700

0600-1700

06001700

0730-1700

0600- 1700

0600-1700

0600- 1800
0500- 1800

(500- 1900
0600- 18600
(500- 800

Xl —e° O OO e - - OO OO0 00 0 e~ 00 0000 O O e e e
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> = . .
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SOLAR RADIO NOISE
« (UTSTADING COOURREICES. AFRIL 1958
(bservimg Station Harestua, Frequarcy 200 /s
The Institute of Theoretical Astrophysics, Blindam, Norvey

Maxima Intersity
Date Starting tine | Time of mex, Qurstion Type nst, I Saooth
1. U1, Minutes 0% 0 ele)!
1 E1IP) 3R} 1] CA B0 )
. 15384 159 ’ 0 0 €0
2 06384 0639 1 €0 7.} ®0
" 51 08513 1] o0 750 20
' 1087 1074 1 €0 %0 150
. 10644 0%} ] 9 60 150
" 1518 15184 1 "o 100 ®
' 15403 1501 ] o %0 &
' 1610 IF 3 0 50 60
3 0750 | 1 &0 G 2
4 (908} ®N 7 RO 0 50
- 502 16123 1 £50 60 i
5 W34 7% 1 R w0 ')
. 1484 408 54 0 50 0
8 1303 138 3 CA 50 B
n one s 1 R0 &
o @1 3 2 ) >0 ™
. (i1} 0916 3 S0 0 R0
. N ns 1] &0 00
v 140 %0 ¢ B A 0 0
" e 1 SA W0 0
v 133 138 > o 50 ]
3 138 1308} 1 )] %0 20
16 138 1358} i >8 0
19 06A5 0548 b ) 0 0
0 06353 65§ L} 0 ¥
2 0831 ] v > 2
% 153 6 8 0 %
. 115 54 1 B0 0 -3
' L 1 % ® | 6 )
. 165+ ] 1 & &0 2.
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SOLAR RADIO NOISE

DALY DATA WY 1058
(beerving Station Herestua Freusncy 200 Me/s
The Instituts o Theoretical Astrephysics, Blinds, Norvay
Pl (beervation
024 el Variability .
WL, 306 9o B B oAaf, o3 s 9R B WAl

Date § 9 12 1/ W A » I 06 9 R B oW A A
1 B 0 2 8 A W 2 2 2 1 1 1 2 1| w180
2 B WA N NN 3 0 02 2 2 2 2 2 | oM0-190
3 A R % 11 2 1| w00
b nmeoB BB B 13 01 1 1 1 2 1| o090
5 20 B W oA R 2 2 2 1 1 2 2 2 | on0-m00
6 now R ow n v YRS R TS T 1 | o016
7 s R R MWW | 11 1 0 0 o 1| ov-19
8 3§ 0 W 10N oM 10 T 11 0 0 0 1| ooomm
9 OO VB NN 1 1 0 0 0 0 0 0 | 00080
0 ¢ D 1 10 W W 10 0 0 0 0 0 I 0 | owow0
1 30 WOV W ) 0 0 0 0 0 0 0 [ 00190
7 0w wWR W W 10 0 0 0 0 0 0 0 | 08001900
1 g 10 10 10 W 10 10 0 0 0 0 0 0 0 { OM-1900
* B NN oW B 10 9 0 0 0 0 0O 0 | o010
5 K0 Ow oW N 0 0 0 0 00 0 | owo-1es0
16 LV I N 0 0 0 0 0 0 0 0 | 4001900
W n e oB BB B 1 0 01 1 1 2 2 1| osm-10
B R » R onon 12 0 1 1 0 0 0 | 08051900
B B % N oMW oW " 1 1 0 0 0 1| owo-wm
2 N unn o n 0o 0 0 0 0 0 0 | 00010
2 010 B WV W 0 o 0 0 0 0 0 0 | 0801900
2 00w R W ) 0 0 0 0 0 0 0 | ovo-1000
1200-1900
2 oW on N onom n 0 0 0 1 g 0 | owo-900
7 I (IR LI I 10 © 0 0 0 0 0 0 | owo-1900
% nwowoWoN W 0 0 0 0 0 0 0 0 | w0900
i) 00 W N DN 10 0°0 0 o 0 | Owo-00
0B00- B
7 nnow R w0 n 0 0 0 0 0 | ov0-N0
) nwowowowow | w 0 0 1 0 | a00-w00
2 o 0 0 9 9 ) 0 0 0 0 "0 | 03050
M50
n 0w N W R I 0 0 0 0 0 0 0 | o000
3 9 9 9 9 9§ W 3 1 0 0 1 0 | ooo-ne

i
i
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SOLAR RADIO NOISE
(UTSTADING OCOURRENCES. MAY 1958
Obeerving Station Herestua, Freauercy 200 /s
Tte Irstitute of Theoretical Astrophysics, Blindem, Norway

Maxion (ntensity

Date - Starting time | Tise of max, Duration Type Inst. Swooth
Ut U.T. i rutes '0-22" n'z(d s)"
] 17 ™14 1 30 20
6 0614 6144 1 £0 B 0
B 07073 wos & 2 0 0 120
' 1619 1626 4 3# ) 600 50
1] 127 1028 4 2 0 120 50
" 1503 ' B 0 50 74
' 1354 § 1354 § ] 0 50 0
| 7S 7% R B0 50 10
L] 1234 1829 % # s0 20 50

2 06244 0624 4 1 £0 - 50 W0 .
. 08093 08094 } &0 50 20
.3 6264 ®2 1 D . 50 20
n 1059 1059 4 1 £SD 10 80
30 B B3 1] 0 80 k)]
3 0650 0651 1} £ 50 80

T




.

(800-1900

, tine

(servation

(300-130
(8001300
0945-80
(300-1800
(800-1900
(300-1900
(3001900
0300-1900
0300-1900
(300-2000
0300-2000
(9001246
1500-2000
(300-2000
0300-2000
(800-2000
(B00-2000
(300-2000
(300-2000
(300-2000
(800-2000
(0300-2000
(0300- 1700
T745-B0
{1900- 1900
715-1900
(800-

0300-1900
B-17%

JUNE W58
Freueroy 20 /s

SOLAR RADIO NOISE
DALY ONTA

beerving Station Herestus
The Institute of Theovetical Astrephysics, Slindemn, Nervay

O O 0O O N~ -0 -0 O O O O 0O 0O O O -0 -~ O O MO O O e
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o ® O O NN N -~ O = O O O -0 o o o 0o o o o O N OO -~ O
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3
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6
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8

9
10
n
R
£]
T4
15
[
n
18
®
20
21
2
3
%
5
]
a
2
]

1600- 1900
300-1900
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SOLAR RADIO NOISE
QUTSTANDING CCCURRENCES, JUNE 1958

" (beerving Station Horestua. Frequncy 20 Me/s
The ingtitute of Theoretical Astrophysics, Blindem, Norvey

. Neximm intersity

Date Starting time | Time of max, Quretion Type y—y r&wth
R A v, Minutes 0 wess)”!

5 041 4 B3 B FO 0 ]
. %18 62 ) % ]

" 75+ m >% ) 160 L)

6 3 07} B F 2] 50
. 1035 10% 3 £0 150 70
1843 1845 ] 50 50 10

®15 (516 1} | > ss 15

T .
Uncertain,




- 20 »

SOLAR RADIO NOYSE

DALY DATA LY 1958
(bserving Station Herestup Frequercy 200 Ne/s
The Institute of Ihmgtical Metroptysics, B1indem, Norvey

]0-22::-‘2( o Varlai ity Bartion

Melova s o e s e o2 | 306 92 B B oAl

Dete 6 9”5 B A u 5 9 1R 1B ¥ A «

1 Bou RN m 1 1 1 0 0 1| o6
2 B oW ON N W B 2 2 0 1 1 0 1 1 ( 0800
3 '8 N B N7 7 % S T T T 1| o0
b B B 2B 2 SR T 1| 0800-00
5 R BB A2 1 11 2 3.3 3 2 | 00-800
6 2 W R R % B 2 2 2 1 2 2 3 2 | 0300-BD
7 Buowonon o9 n 000 0 11 1 0 | tooo-nm
8 9 9 W 8 9§ 8 9 0°0 0 0 0 0 0 | o000
9 0B R oMWW | n 0 0 0 0 0 0 0 | 00000
10 L L O I TR 10 0 0 0 0 0 1 0 | 00000
’ . ' ‘ 1100-1900
n nBoWoB R R 13 11 2 2 1| ovo-n00
12 B A 3 % 2 W ) 1 0 1 1 2 1| oW
1 5 B B W B B ) 1 1 0 0 0 1 0 | 0w0-N00
* 5 % % % 2 A % 0 0 1 1 0 1 0 | o100
1 BB Ok WoB W 15 10 1 1 2 1| wo-Nm
16 22 B B B R ] 3102 1 1 10 1| 000190
] 2 R ¥ % W oW 2 2 1 22 2 | 0M0-100
18 B w6 B R OR " 0 02 2 1 1 1| 0400-1000
105- 900
1 B O” R 2 3 1 2 2 0 1 1 2 1 | ovo-m00
2 W BN BB E 2 10 1 1 1 1| w0900
21 2 8 N ® N 2 1 11 o0 1 2 2 1| ox0-Nm
2 2 0 A B B R 18 0 1 1 0 2 1| w00
2 PN Nw wWw % 000 1 2 2 2 1 | ono-um
» B ¥ N BN R I\ 111 1| ooo-wm
. 5 % ® B3 A B 2 20 1 1 1 1| Ow0-80
% B % B R NN 13 0 0 0 0 0 0 0 | 0s00-800
2 oW oW B W% a N T IS TS B 1| 04001900
2 X % % 8 N B a IR TS T T T 1 | oo
2 B & N 35 N7 "3 11 0 0 1| oxo-u0
® R R B W B I TR TS I 1 | 000800
3 Wowow BB ® 2 1 2 2 2 2 2 | 0d00190
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SOLAR RADIO NOISE
QWISTADING OCURENCES. JULY 158

(beerving Station Harestua. Frequarcy 200 Ib/s

The Institute of Theoretical Astroghysics, Blindem, Horvey

Haxiam intensity

Date Starting tiee | Time of mx, Duretion Type inst. l Saooth
Wl W, Minutes W2 e ela)?

] 3524 053 1 50 >45 ]
2 0658 065 3x i >55 20
J 9% 09% § 1 ) >55 0
3 (908 3 0309 3 o > 100 50
5 12 § 2 } ) CA 20 %
' 16153 %163 1 SA >45 B
' 163 mi B CA >4 10
7 (/] (&1} 1 £ 40 1)
9 1943 194 3 £ >3 10
10 703 0731 1 ESD 60 .
' @7 8 4 2 B0 8 k1]
n (555 0556 4 2 &0 > 20 100
' 0233 7. 2 €S0 >0 00
Lo, ne 120} 3% 1) 20 70
" 153 1544 % o0 »0 50
’ 1608 1610 B €0 > 550 200
. 1903 1856 2 A 50 50
4 56 ors7 4 3 £SA 50 150
B 17} 33 3 £ 160 50
* 1825 3 1826 1 ) ®o 40
] 0807 § 8w 4 3 %0 50
B 516 ®18 b o ) 2
’ 0859 - 095 } } $A A50 200
. 10 3 1003 #x R CA 30 80
. 1606 4 1607 1 0 >60 20
. 170 % mi 5 o >80 10
1 1906 4 1908 8 CA > %0 180
a3 1W6 4 Wk » & >¥ 10
’ 153 1%5 63 o 0 10
5 00 7 001 3 £50 > 4]
v 0429 § 0 ¢ % £50 13 15
% (856 3 0857 1 &0 | 180
' 1657 3 1656 } ] 0 >¥ r
7 (52 § 6% 4 0 > 50 200
v 0855 § 0857 § 3 ] 30 1]
* 138 § 130 | o 20 80
. 161 4 1851 4 3 0 R0 130
. 0612 % 061% 1 SA 0 X0
' ™5 m5 4 B SA . B0 (]
3 130 N304 i 30 W
» 151 151 b i ) > 800 a0
. 1530 151 3 > 800 0
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SOLAR RADIO NOISE

DAILY DATA NGST 195
(beerving Station Herestus Froquercy 200 /s
The Inatitute of Theoretical Astroptysics, Bindem, Norwey
Flus Yarlshility “":;"‘“““
2 2 e *
0%y & cls)

u. 36 9 6 B Al o3 6 3w WAl
Date 69 12 15 18 A 3 6 9 B B A »
! B % B 15 1B W n 2 1 1 2 2 2 2 | 000-800
2 2 % B B UM 13 2 2 2 3 11 2 | 000190
3 R nowounon n 1 1 0 ¢ 1 | OvD-180
4 L TR R VR 0 1 0 0 0 0 0 | 000-180
5 9 10 9 V0 9 0 0 0 0 0 0 | 0(500-80
6 8 9 N B R n 0 0 1 2 1 | 0500-1800
7 B 2 nn A ® 3 03 2 2 3 3 | (500-80
8 n R B RN 2 2 2 2 2 2 | o500-1m
9 "R W B 1T 1 1 12 1 | (500-800
10 2 a2 B a3 ®» .3 1 2 2 3 2 | 0600-1800
n BB B B B 1 2 T T B 1| 050010
» 7 B 2% B ] 6 0 0 1 1 0 | (600-16CD
3 1T B T 53 11 1 2 1 | 0600-1800
3 5 2 2 B B 20 P11 0 1 | 0500-B0
5 B "B W% % 0 90 0 1 0 | 0600-B0
% N B R m 0 0 ) 0 | 110080
n nm e s B B " 0 1 2 1 2 1 | 0500100
1 N OB W w R 0 0 0 1 1 0 | 0500-0
19 9 N N 9 8 9 12 1 2 ¢ 1 | 0500-B0
20 1T 2 | R VI n 2.1 1 1 0 1| 06001800
2 R % 2 2 % 2 11 2 1 1 | 0500-10
2 WOR T n 6 0 0 0 0 | 000-18®
3 8l 9 67 M 8 0 0 0 0 0 ! 0500-1800
2% 5 2 2 n 2] 11 1 | 0800-1800
.3 2 7 A a - 2 0 0 1 o 0 | 0500-}0
% ¥ R 35 ¥ 0 0 0 o 0 | 0500-M0
a 2 5 W R % SR TS IR -1 | 0800-Y0
3 R n o9 39 0 -0 1 0 @ 0 ! 0500-N0
.| L I - ® 0 0 1 1 0 | 0800-P®
X 51 3 N W ") 2 1 2 0 1 | 0800-P0
3 N 5 20 3 % 3 2 3 3 3 | 0600-v00

[T
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SOLAR RADIO NOISE
QUTSTANDING QOCURRENCES. AUGIST 1958
(bserving Staticn Herestus;
The Institute of Thearetical Astrophysics, Blindsm, Norwey

Frequercy 200 ie/s

Naciaun Intensity

Oate Starting time Time of aax, Quration Type It l Saooth
W I, Wirutes P A
2 %1% 65 ] &0 > % 2
. 182 184 5 )] > 660 .
4 1218+ > o >3 2
. 125 125% 3 0 >% 10
’ 122 1220% 1 80 ] »
6 0624 62 g ) >3% 1
8 13} 182 2 CA 0 L]
9 0626 0627 % 0 %0 80
10 1506 15083 ¥ cA 0 A5
n 1% nodk 1 $0 160 10

' 1753 75 1 ) 800 N
» X3! 0636« 3 $0 > 6 3
J 62 Y632k 13 ) 0 ®
1] 0507 074 2 ) ) 15
3 3R K172 1 70 %0
a 1608 ook 1 & >600 20
] 1024} ] 2 ) =0 [
3 KK 168 | i SA 0 7.1

+ Urcertain
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SOLAR RADIO NOISE

DAILY DATA

(eerving Stetion Herestus
The Inetitute of Theoretical Aetraphysics, Blindemn, Noray

SEPTENGER 1958

Frequency 200 ic/s.

2 nfx i Vartabt ity “"::‘:"m
LETRCD
ur. § 912 B B 2 0 3 & 9 R B B 2
Date s R 15 B o2 % [®[3 6 9w B oW oA W™
| 0 18 N % 2 1 2 2 2 2 | e0no
2 B3 BB B 20 2 1 2 3 2 | wonw
3 ¥ 2 0 2 33 2 1 3| o000
‘ 1600- 170
A B R ow” o 12 1 0 0 0 0 | oeo-no
5 VR RN 10 0 0 1 0 | omnm
6 o9 B s 10 0 0 0 0 0 | o00-m
7 9 9 8 8 9 0 0 0 0 0 | 0500-ND
g g 9 9 9 9 0 0 0 o 0| o010
9 9 9 -8 9 o 0o 0o 0 | 0600-150
0 o o9 9 0 1 0 0 0 0 | 060N
n g 0 10 9 10 0 00 0 0| wn-no
R 0w oW 9 10 0 0 0 0 0 | B0-r
B noson9 P 0 0 0 0 0 | s
W 0 oR oMo 1 00 0 0 0 | 0010
5 R w10 W n 0-0 0 0 0 | 0600-170
% g§ 9 1 1 10 0 0 0 1 0 | mn-rm
m I N N W " 10 0 0 0 | os00-nm
18 BWowow il 0 0 0 0 0 | om0
19 nw 9w 10 0 0 0 o 0 | os00-m
2 B N0 10 1 0 0 0 0 0 | 0s00-m00
2 9 9 0 1 10 0 0 0 | 0 | oso-nm
2 5 2 0 W0 5 11 0 0 1| o510
3 $ 3 9 9 9 0 0 0 0 0 | o060
% 9 09 9 9 9 0 0 0 1 0 | 0800160
5 I 9 9 1 9 0 0 0 0 | 0800360
% 9 9 9 9 9 0 0 0 1 0 | ooo-em
7 9 9 & 8 8 0 0 0 0 0 | o006
2 s 9 9 9 9 0 0 0 0 0 | omo-%m
) 9 9 10 W 9 0 0 0 0 0 | woo-%m
E) 0w w9 10 0 0 2 1 1| ow-wm

i

""3,
3
%
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SOLAR RADIO NOISE
QUTSTADING (OOLRRENCES.  SEPTENBR 1958

Observing Station Harestua, Froquency 200 e/s
The irstitute of Theoretical Astrophysics, Blindem, Norvey

Maxinum Intensity
Date Starting tine | Tise of aa, Durstion Type Irat. Snooth
. W | M | ] & l'z(cls)"ﬁ:
7 1450 W53 q 6"" %0 »
9 146} LY B 0 20 ~ 150
n 1204 128 3% o N 5
» e | 0% 3 0 1w ~ 8
, o (S 3 &0 ~ 50 20
W 05 0906 ¥ o s “ %
v 13% 135 X co ~ %0 50
18 1064 o # 0 7 £
% 51 1%} 2 ] W ~ 4
1074 10508 # S0 20 - %
150 1508 # 0] Bo 80
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SOLAR RADIO NOISE
DAILY DATA (CTGER 1958

(beerving Statim Harestus Froquancy 200 Ke/s
The Institute of Theorctical Astrophysics, Blindsm, Noruey
Fhu . . o et
2 2 4 Varibi lity
1% a4els)

Wlo 3 6 92 5 B & m |0 3 8 8RB B oA
lte |3 6 3 R B B A % 3 6 3 R B B A N
| 0§ 9§ g 0| 10 0 0 0 | w6
2 g 0 W N ' 10 0 1 12 1| o000
3 9 0 9 9 9 (R00-1600
" » 2 20 2 2 2 0 0 1| 00-1600
5 9 9 9 39 9 0 0 0 0 0 | w160
5 3 9 9 10 0 | 1300160
1 g 9 9 9 9 0 0 0 0 0 | 000160
8 010N W 10 0 0 0 1 0 | 00160
9 I 0 1w " 0 6 0 0 0 | moolam
10 0 oW w0 10 00 0 0 0 | oroo-1600
1 IR VI I 10 0.0 0 0 0 | 0P00-1600
1 VRV 0 0 0 0 0 0 | @060
1 3§ 0w 10 ¢ 0 o 0 | oo
% 9 9 9 9 ¢ 0 0 0 | 0800-100
5 9 9 9 L9 0 0 0 0 | 0BoD-15
1 391 ) 0 0 0 0 | teoosm
i % oW '1 ) 0 0 0 0 | 0800-5®
B R B W LB 1 1 1 | 0800-500
1 ‘ LRI L ® S I 1| 0800-50
n | 0oRr R v 0 2 2 2 | BB
a BB ; B 1 2 0 11 00050
2 | onow | 12 1| 0B0-1500
a 9 10 10 R 0 1 0 0 | 0800150
]} 9 0 N ] 10 1| 0800150
5 g 9 9 Ly 0 0 0 0 | oeo-mm
% | 9 9 9 |9 0 0 0 0 | 00500
4 g 0 W | w0 0 0 0 0 | 0800-50
2 R R 9 i sl 2 1 2 ? | oame1500
A% %
) ¥ 5 2 | 2 2 2 2 | oa0-50
N R B W | e o2 1| o050

*) Lokal noise disturbances.
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SOLAR RADIO HOISE
QUISTADING (OGRRECES, (CTCBER 1958

(bscrving Station Herestua. Frequncy 200 Me/s
Tre institute of Theoretical Astrophysics, Blindm, HNorwey

*) d of cruption uncertein die to ground reflactions just before eunsat,

Mextmum Intonsity
Date Starting time | Time of max, Ouration Type —y ‘ Sanoth
A Wuag . Hinutes 1 v I'Z(Ch).‘ ]
8 1528k 1531 M ] w |
g sk a8 Y o >3% 0
9 63 5 FED >3%
1) 1634 10554 5 o 130
L ] 13088 i ) B0 50
2 13014 13024 1} ] % | ~x
2 7 oW 1w ) S0 %0 50
2 Wb} 1443 x 5 o 500 0
% @R 034 1 o w | ~»
u 2 R 3 W ® %0 &
% % %) * W42 x 1501 sbout B ] RIS ]
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SOLAR RADIO NOISE

DMLY DATA - NU/DBER 1958
(bserving Station Herestus Frequrcy 20 ke/s
The Institute of Theoretical Astrephysics, Blindem, Norvey
Flu i
: Varisbility “""""m
102w dls)
T, 5 9 2 B B A |, 10 3 6 9 R BB A
Date 9 R K B A & 306 9 1R B B A A
& e
| 0 1”2 ®B M VR 1| 000-1500
2 N 10 0 1 0 | 00001500
3 H W w 10 0 0 0 0 | 0a0-50
b B 2 W 2 1 0 1 1| em-B0
5 Zonow n 0 0 o 0 | 08001500
6 No aservations
7 ] [ ]
8 L [ ]
g [ ] [ ]
© L s
]] [ ] []
]2 ]
]3 [ ] []
(TR 0 N 0 0 0 0 | 0900-W0
5 | now n 0 0 0 | 0800-w0
v | 0 n 0 0 0 0 | 000-n0
o n n 0 o0 0 | 030-W0
B 0 10 0 0 0 0 | 00-K0
19 now n 0 0 0 | 0e00-W0
2 | 0w 0 0 0 0 | (00-W0
A 0w 10 0 0 0 | 00130
2 0N 0 0 0 | 09000
3 RN ? 0 0 0 | 0800-1300
u oW 13 0 0 | 0300-140
5 6 1 % 1 0 1 | 0300-W00
% n o n 0 0 0 | oo0-uO
v/ R W 3 2. 2 2 | 0300-W00
Py B 5 2 2 2 | moo-ww
5 55 7 " 2 2 2 | 0900-m0
0 R ] 2 2 2 | 0800.1300
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SOLAR RADIO NOISE
QUTSTADING CCOURRBNCES, NOVBBRR 1958

(scrvation Station Herestua, Froquncy 20 Ke/s
The Institute of Theoretical Astroplysics, Blindem, Norvey

Haciam intensity
Date Steting tise | Time of max. Ourstion Tyoe inst. L Saooth

TR AR ur. Ninutes ' w2 l'z(c/ l)-‘

5 1015% 101 2 ()] 0 ' 20




SOLAR RADIO NOISE

(bserving Staticn Harestus Frequency 200 Mefs
The Institute of Theartical Jstrephysics, Blinderm, Norvey

2 Y X VaridiTty e

10 u'z(cls)
uI. 5 9 2 15 B 2 T R BB
Date g 2 5 B 2 R % B 2
] 0w 0 0 0 | 00010
2 0o 0 o 0 | om0
3 R oo 0 0 0 | 000150
\ 00 10 0 | 0o00-1500
5 09 0 0 9 | oum-s00
6 s 9 0 0 0 | 00150
7 B R 1 1| 0015
8 3 % 000500
g % @ 0 B0 50
0 6 % 12 ®0-50
1 % 0 0900- 100
) 2 » 0 o o | tom-ms00
3 Ta o 2 1| 1050
* % % 13 2 | wnsw
% @ ) 0 | mns0
) % 3 1o 1| om-Bm
n B W 12 1 | mosm
B 0 m 0 0 0 | oom-B®
1 0 9 0 0 0 %g&
2 R 0 0 | ocom-na
2 BN oR o9 I 01 0 2 | w00
2 B Now oW 10 0 o | om0
23 R 0 1 2 1| wo-em
% nor o989 0 0 2 2 )| owoem
5 BoRon W 11 o0 1| oo
% B N0 oW 10 o 1| omoem
a 0 W o’ N 2 1 0 9 1| e
8 R onon o9 2 0 1 ) | 20T

13001600
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SOLAR RADIO NOISE

QUTSTAIDING (COLRRENCSS, FEBRUARY 1958

(bserving Statim Harestus,
The Irstitute of Thearetical Astrephysics, Blindern, Norvey

Frequency 200 Mefs

Haiaun |ntensity
Date Starting time | Time of max. Duretion Type T st I Saooth
0T, U, Hinutes w2, u‘z(e/s)"
= e ]
7 154 11543 i SA > 1% ~100
v 1416 14163 1 SA > 190 ~10
18 10324 1033 x ) 0 > 1% ~ 60
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SOLAR RADIO NOISE

OAILY DATA WRH 1050
Obsarving Station Harestus Frequency 200 Ke/s
Tha InetiiAe of Thaoreti a1 Astrophyeics, Blindem, Moruey
_nnfx 4 Variabi Hty 0“‘;‘;‘:“'
10 UIZ(C/S)
U.r. 6 912 15 W A| |0 3 6 9 R 15 B &
Dot 9 1215 8 2 »[® |3 6 9 12 15 18 2 |
| 3 ¢ |
: 9 9 o1 10 0 0 2 2 1| omo-160
2 BT IR TR 10 0 0 1 0 0 | 0800-1600
3 9 9 9§ 9 g 0 0 o0 o0 o | onote0
. "o oW 0 o 0 0 0 o | oBrs-160
5 8§ 8 0 1 9 0 0 0 o 0 | oso-1am
6 0000 10 0 0 0 o 0 | oao-m0
7 0 10 10 10 0 0 o 0 0800-1400
B 2o on B 1 110 2 1| oxo-1em
g noronon 12 0 1t 1 o 1| oeo-16
10 Do onow0 10 0 0 o0 o0 0 | oao-160
1 oo % o 10 ¢ 0 0 o o | omo-am
12 N 2 W 10 15 0 1 2 0 { 0800-1%0
3 oo 12 0 0 0 o o | omo-mo
fh 0 0 W 0 0 0 0 o0 0 0 | oo
15 ETITI 1 001 0 0 0 | omo-mo
16 0 10 N9 10 10 0 o o | omo-mo
7 0NN 1 0 0 0 0 0 | omo-r
18 "o 1o 1 101 1| oao-mw
19 2 2 6 1 2 31 3 0 2 | om0-100
1400-170
2 W owon B 5 12 2 2 | oxo-mo
2 3 2 N % % R 1| oeo-m0
2 8% 2 A 3 11 1! omo-mm
2 2 0 0 W 18 2 2 2 0 2 | omo-mo
2 ¥ Mm B % 0 0 1 1 0 | os00-mo
5 6 19 2 18 112 2 1| om0-mo
% B 115 ® 16 21 )
7 8 ® 1 19 ) 2 2 3 3 2 | omo-mo
» 8 % & 2 » 2 3 2 1 2 | om0-m0
3 B 2 2 7 2 2 2 3 2 2 | oao-mo
2 8 B T 82 2 2 2 3 2 | omo-mo
3 7 x B W 5 2 3 2 3 2 | omo-1mo

L

J
PR ———



SOLAR RADIO NOISE

OUTSTANDI N6 OCCURRENCES, MARCH 1958
Observirg Station Harestus Frequency 20 Mc/s
The Inetitute of Theoretical Astraphysics, Blindem,  Norvey
Hexisum {ntensity
Date Starting time | Time of wax. Duration Type
inst, Seooth
W | Minutes 02 e
1 124 126 x 1 o > 135 ~8
1 14334 1438} x 1 9 15 5%
8 1149 1140 8 ] > 180 5
1l 1% 137 x 8 o > 135 ~%
1 1217 12 1 ) 12 ~9
] 06483 084% 1 R ~ 10 5
% 12 125 i )] > 13 ~ 0
] 15% 130 x 7 ) 140 3%
. 14268 14263 2 SA m K |
N 136 1336 1 o ~ 10 115
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SOLAR RADIO NOISE

DALY DATA AL 9D
Obsarving Station Harostus Frequercy 200 Mc/s
. The institute of Theoretical Asmﬁlg, 8)indern, Noruay
2 Fh_“ | Variabi ity Qeenation
10 ulz(c/s)

u.1. 3 6 9 5 18 2 ey 3 6 9 12 15 18 -

Date 6 g 12 8 2 3 6 9 12 15 B8 2

1 TR 10 11 0 1| 0e00-170
2 0 9 9§ 9 0 0 0 0 0 06001700
3 9 9 9 9 9 0 0 0 0 0 0800-120
4 1 12 0 1 1T 0 1 0 1 0600-1700
5 0 1 1N B0 10 0 0 0 1 0 0600-1700
6 12 1% o 1 ! 13 1 1 0 0 1 0600-170
7

8

9

10

1

12

13

14 Yo obsarvations

15

16

17

18

13

4]

A

2 9 N 1w 10 0o 1 0 0 0 0800- 1800
3 9 9 10 10 © 10 0 0 0 0 O 0 0500-1800
% 9 10 9 0o 0 o0 0 0300-1800
5 0 12 1’ 2% 1 1 0o 0o 1 v 1 1 05001800
% 8 9 9 9 9 9 0 1t 0 0 1 0 0%00-1800
4 y 9 8 9 9 9 ¢ 0 0 0 0 0%0-1500
3 8 9 10 1 12 1 6 1+ 1 1 1 1 0500-1800
.t} n w12 1 12 12 1 2 2 1 1 1 0500~ 1800
K 1] 11 99 11 1 n 1 2t 1 1 1t 1 0500-1800




Observing Statfon Herestus

-35-

SOLAR RADIO NOISE
OUTSTANDI NG OCCURRWNCES. APRIL 199

Frequency 200 Me/s

The Institute of Theoretical Astrophysics, Blindern, Norvey

Maximm {ntonsity
Date Starting time | Time of mex, Duratfon Type

inst. Swooth

ur. ul. Mirutes g n'z(c/s).'

T

5 1630} 1641 4 o 85 2
2 1110} 1168 % o 110 ~2
4] 1635 1635 1 650 >% 15
® 0638 0638% % )] 10 Ry

—

ot
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SOLAR RADIO NOISE
DAVLY DATA Y 109
Observirg Station Herestue Frequeney 200 Me/s
The Irstttrts of Theorvtical Astrophysics, Blirdern, torvey
Flux hsrvtion
2 2 Virtabt Tty
10w (¢fs)
Yo 3 6 9 12 15 w2 m |03 8 8RB ow oA

Dete b 9 R 15 8B A 7 3 6 9 1 5 B A M
j noowonon 12 P21 o2 1| oso-tem
2 9 9 9 9 9 0 0 0 0 O 0 | oso-1am
3 9 9 9 1 6 0 0 0 0 0 | 030180
R B 9 W 9 1 1 0 0 0 0 0 | o%o-
5 IR TR 10 o 0 0 0 2 0 | oo
6 B 5 1 1 9 10 0 0 0 1 0O 0 | oso0-tam
7 2ol on o n 0 0 1 1 1 1| om0
8 Wl oB U 12 111 1| omo-1em
9 Honon o2 on f 001 2 2 1 1| osoe0
) 1% 2 A B 19 2 1 1 2 2 2 | oso-m
o 5 OW M R 7 0 0 0 0 o 0 | 0%00-8m
00070
12 2 %5 3 1 1 2 0 01 o2 1 1 1| oo
14521800
K ¥ 3 U BB 18 101 1 1 0 1| o001
" W OB OB BB D 3 5 0 0 0 0 0O 0 | ow0-19m
5 B 0 9 10 9 9 9 0 0 0 0 | ounmm
16 "o owon 9 ¥ 0 1 pocogic
1 B 8 8 10 9 9 9 1 0 0 0 0 0 0 | oMo~
18 9 9 9 9 9 9 o 0 0 0 O 0 | oMt
19 8 9 9 9 8 9 0 0 0 0 0 0 mg
2 T 09 9 0 9 W g 0 0 0 0 0 O OMO- 100
2 0o oM oM onoMn 1 0 0 o0 0 0 OACD-1900
2 0N 9 9 9 9 9 0 0 0400-100
2 Hnonon B 12 100 1 1 2 [ g
2 BN R o9 1 1 2 1 2 0 1 1] ooo-m0
% 9 9 8 8 8 8 8 2 1 0 0 0 0 0 | 00010
ON00815
% 0N oR 1N 1 0 02 2 2 2 1 2| Bol®
15290
2 0 OBOw® O’ NN 1 0 2 3 2 2 0 2 | om-mm
» 9 W o1 WoN oW 1 0 0 1 1 0 1 0| o0o-m0
3 20N W W ) 10 1 1 0 1| ownem
3 N orRBno B 1 1 0 0 0 0 1 0| o080
3 BB OB W 5 1 1 1 1t o0 o 1] odo-m0

e s wiimssarso RN
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SOLAR RADIO NOI SE
OUTSTANDI NG OCCURRENCES. WY 1950

Obearving Static: Harestua, Freguncy 20 Ne/s

The [nstitute of Theoretical Astrophysics, Blindern, Norvay

Mexinm intonsity
Date Starting time | Time of mx. Durstion Type Inet. Saooth
uT. ur. Mirutes v n'z(da)'1
2 104 MM x i £ >5 ~8
8 052 } ESA m
9 0809 0811 3 v > ~ 15
- 197 1148 2 A >13 ~ 0
RE 132 7 ¢ >10 %
- 1518 2 A >10 9
- 175 >4 A 5130
3 0511 0608 90 1] 2] (]
0 13% 130 x 4 ) >0
16 0919 0922 x 5 9 >0 ~40
" (3593 %01 x 4 ] 0 ']
- 0526 7 &0 >9 ~-%
18 0409 00 x 2 9 0 |
- 0625 062 2 )] ] (']
a L1 Wz L4 9 L L]
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SOLAR RADIO NOISE

DALY DATA JE 199
Obsarving Station Harestus Frequency a0 Me/s
The Inetitute of Theoretical Astroplysics, Blindern, Noruey
£ lux
2 2 Vartabl ity Dhesration
o) vnz(c/s)
Wo 3 6 9 12 5 B 2 by |0 3 9 12 oy
Dte (3 6 9 12 15 18 2 % 3 6 2 15
—- P =
1 9 0 N 1 OR N 10 0 2 1 0 poodrm
2 B8 17 R on g 15 2 02 2 1 0 0 1| oo-1900
3 L I R S S 10 0 0 0 0 0 0 0 | 0400-%00
5 01 0N BB 1 t 11 2 2 1 | 0d0-190
5 B 13 10 10 0 W 12 2 1 0 0 0 o 0 | 0:0-1%00
6 B Ono®%o12H 1 13 0 6 0 0 0 O 0 | 0A0-10
? oNnonouono 1 0 0 0 0 1 0 | 040-¥0
8 oo o9 9 0 0 0 6 0 1 f 0 | OMO-190
9 M s B BB & 0 0 0 2 1 0 1 | 0A00-%00
0 o ononounon 1 0 0 0 1 0. | OMD-190
n 010 10 10 9 10 1 1 06 0 0 1 0 | ow0-10
12 oo ovo9 9 10 0 t 0 0 0 0 0 | 0400-80
1 10010 0N 0 © 0 0 0 0 0 0 | 0400-10
w0 o0 o0 10 N 10 0 0 0 0 0 0 | 0A00-1600
|15 No obsarvations
16 R R 12 12 11 1 1 0 1| 0MD-1800
1 2R TINE | B TR b 0 1 1 0 0 0 | O0-1800
18 B85 BN 1 2 2 2 2 2 2 | 0W0-180
19 o171 on 1 | I TR B B 1| o000
2 i 171N ounonon 1 0 0 0 0 0 0 | OM0-1800
2 2 17 12 0B B o 13 0 0 0 1 1 1 0| OMD-1900
2 "o ow oo 10 1 0 0 1 0 0 | O0MO-10
s} N 12 BB 23 & 15 0o 0 t o 1 2 1| 0MO-100
. 62 3% D 12 12 3 2 1 1 2 1 1| 04001200
5 " n 9 12 9v 1 0 0 0 2 0 0 | O0MO-1800
0A00-1000
% WoRononow 12 0 0 1 0 0 0] 100120
1415-180
W o BB 13 1 2 2 2 2 2| oM0-18m
0A00-0300
8 A2 16 16 N B 303 3 2 2 J [ivoqpoe
12 16 1 0 0 1 1 1 1} 0l0-M0
| B o o1 12 0 0 0 0 0 0 OWD-M0
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SOLAR RADIO NOISE
OUTSTADING OCOLURRENCES, JNE 1999

QObsarving Station Harestus,

The Institute of Theoretice] Astraphysics, Blindem, Norvay

Frequency mnd-

Maximm |mtonsi ty
| Date Starting tim | Time of max, Duration Tmb et { Saoth
uI, A2 Minutes w2 l.z(f/')-'

5 1M} 1w 3 ® 12 -]
8 one 0721 % ] 2 10
9 ~ 050 0700 ~ &2 o > 25 ~ 12
9 1651 12 3 o ~ 8 -~
16 0847 0848 % S 19 ~0
16 1010 10104 % SA 110 ~9
19 Thb Tl 1 SA 1% &
19 1624 1625 ® )] > ~ 10
2 175% 3 FoD > X0 ]
5 om2 0721 7 ) 135 4
3 1000 4j o 55
] 1324 132 0 0 5

i
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SOLAR RADIO NOISE

LY 199

DRILY DATA

Fmﬂ)uo

The institute of Theoretical Astrophysics, Blirdern, Norvey

(Observing Station Hersstus

Observation
tine

0400-1900
0400-1900

0400-1900

0K00-1900

0A00-1900

0A00-1900

0400-1900

0A00-1900

0705-1900

0400-2900

0400-1900

“.00011000000100.!101.!000 o © ©o 0o © o o
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THE 200 Mc/s RADIO TELESCOPE
OF THE SOLAR OBSERVATORY, HARESTUA

by
Gunnar Eriksen

ABSTRACT: The antenna, receiver and recording equipment of the
200 Mc/s radiometer used since 1956 for the detection of solar radio
noise at the Solar Observatory, Harestua, are described.

1. INTRODUCTION

Registration of solar radio noise on 200 Mc/s has been a part of the
scientific program at the Solar Observatory, Harestua since early 1954.
The annual period of continuous operation has been from February 1 to
November 30. The reason for the mid-winter shutdown is that the alti-
tude of the sun, even at meridian passage, is less that 10 degrees during
the months of December and January. The registrations are thus heavily
distorted by reflections from the hilly ground. From February through
November, however, reliable observations are made during daily periods
ranging from a few hours in winter to 18 hours or more during summer
months.

The receiving equipment described in the following was put into
operation in the fall of 1956.

2. EQUIPMENT

The large Wiirzburg antenna of the radiometer is shown in Figure 1.
It is provided with an equatorial mounting. The radio-frequency part of
the receiver is placed in a small instrument hut close to the antenna.
The major part of the equipment is housed in the field laboratory as
shown in the block diagram of Figure 2. In order to preserve receiver
gain stability it is important to keep the equipment at a constant tempera-
ture. The ambient temperature in the small hut is stabilized by means of
a contact thermomenter controlling the electric heating and a ventilator.

The hour angle of the antenna is controlled from the laboratory by
means of the mechanism shown in Figure 3. A small 1,500 r.p.m. syn-
chronous motor is geared to the main gear-box of the antenna. Ata
mains frequency of 50 c/s the antenna makes exactly one revolution in
24 hours. For quick adjustments a 0.3 h.p. three-phase motor turns
the antenna at a rate of one revolution in 6 minutes. This motor is con-
trolled by a switch and a relay operating in series with an electromagnet,
releasing the gear from the synchronous motor. A simple synchro-system
shows the position of the antenna in hour angle. The declination of the
paraboloid is set by hand.

The focal device consists of a dipole and parasitic reflector parallel
to the declination plane. Although the focal point lies in the plane of
aperture, there is some spill-over effect as a result of the cardoid
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pattern of the primary feed in the plane of the hour angle. The magnitude
of this '"lost radiation' has not been evaluated, but it is obvious that the
tabulated solar flux values are too low by a constant factor determined by
the loss.

A new focal device has been constructed. The installation has been
postponed, however, so as to avoid the introduction of uncertainties with
respect to antenna gain in an analysis of the variations in the base level of
solar noise during the present sunspot cycle.

The signal from the focal device is fed to the receiver by flexible co-
axial cable and a coaxial rotary joint (General Radio 874 J) through the
hour angle axis.

A motor-driven capacity switch (Figs. 4 and 5) alternately connects
the receiver input to the antenna terminal and to a dummy resistor at room
temperature at a rate of 73 c¢/s. For calibration purposes the antenna may
be replaced by a saturated diode noise generator by means of a coaxial re-
lay. The coaxial relay, as well as the noise diode current, is controlled
from the laboratory.

The r.f. section of the receiver is shown in Figure 6. Three cascaded
triode stages are connected in grounded grid fashion. The input coil L) is
made of copper tubing of 1/8 inch outside diameter. The heater current
for the first tube is introduced through an insulated wire inside the copper
tube. The anode circuit coils Ly, L3 and L4 are self-supporting, and ’
the resonant frequency is adjusted by means of small (2 to 6 uu F) ceramic
trimmers. Ch) and Chp are bifilarly wound self-resonant chokes. Fre-
quency conversion takes place in a simple crystal mixer. The receiver
noise factor is 4 (6 db).

The low-impedance output from a single i.f. amplification stage
centered at 30 Mc/s feeds a 70 ohm coaxial cable leading to the main i.f.
amplifier in the laboratory. To avoid frequency drifts with resulting impe-
dance misalignment of the antenna and capacity switch, the local oscillator
(Fig. 7) is crystal controlled. The output circuit of the local oscillator is
made up of a capacity-loaded coaxial resonator.

The major part of the amplification takes place in the main i.f. ampli-
fier (Fig. 8). This amplifier has a bandwidth of 1 Mc/s between half-
power points.

At low antenna elevations the registration of solar noise on 200 Mc/s
is occasionally disturbed by interfering signals from a television trans-
mitter in sight of the observatory, 20 miles to the south. The transmitter
operates on 182.25 - 187.75 Mc]s. The lack of steepness of the i.f. band-
pass curve results in appreciable response at the T.V. frequency. A new
i.f. amplifier using a double-tuned transformer interstage coupling will
give higher skirt selectivity. Additional wavetraps in the r.f. and i.f.
circuits are intended to remove the disturbing signals.

The low-frequency part of the receiver is shown in Figure 9.

The output signal from the second detector contains information about
the antenna temperature in the form of a voltage that alternates at a rate of
73 ¢/8 between a value corresponding to the output from the dummy resistor
and a value corresponding to the antenna temperature. The 73 c/s differ-
ence voltage is passed through a twin-T amplifier which removes second
harmonic switching transients. A four-diode ring demodulator is biased
by a 50 volt, 73 c/s reference voltage from a photocell, the illumination
of which is chopped by an extra blade on the capacity switch rotor. A bal-
anced D.C. amplifier feeds a 0 -5 mA Esterline-Angus recorder.

As the recording equipment is unmanned the greater part of the day,
it is important to have some means of automatically increasing the full-
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scale range of the recorder to avoid loss of information in cases of sudden
enhancement of the flux level. The bottom left of Figure 9 shows details of
an automatic gain reduction unit. A moving coil relay in series with the
recorder operates when the recorder current exceeds 4.9 mA. The change-
over contact of relay M charges a 100 yF capacitor across relay B. After
a delay of 8 to 10 seconds the voltage across B allows this relay to operate.

Contact B closes the circuit for relay C controlling relay R which
increases the input attenuation of the amplifier by a predetermined amount
(usually 10 or 20 db).

Relay C further starts a 1/5 r.p.m. timing motor, and relay E takes
over the function of relay C. After 5 minutes the timing motor has returned
to its original position and releases relay E, thus removing the additional
attenuation.

If the flux level is still too high for normal gain, B operates anew after
8 to 10 seconds, and attenuation is increased for another 5-minute interval.
A marker pen on the recorder is deflected as long as gain is reduced.

The gain reduction unit can be operated by means of a hand switch for
purposes of calibration. The delay of relay B may be checked by means
of SW2. Appreciable delay is necessary to avoid operation of the gain re-
duction unit triggered by off-scale bursts. After each burst the capacitor
across B discharges slowly through a 100 k resistor, thus preserving part
of the charge from one burst to the next one in case of frequent off -scale
bursts. If off-scale bursts are very numerous the preservation of charge
will allow B to operate and connect the additional attenuation,

The stabilized D.C. power supplies shown in Figures 10 and 11 are of
conventional design.

The mains voltage is stabilized by means of a Philips 2 kVA A.C.
stabilizer.

[ S
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Fig. 1. W(rzburg antenna of the Oslo Solar Observatory at Harestua,
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SYNCHRO
TRANSMITTER

r—Ow—o—

1

-57.
To WURZBURG
GEARBOX
T CLUTCH
GEAR - <{ - GEAR
i SYNCHRONOUS
MOTOR /3 hp RELEASE MOTOR 1500 rpm
900rpm MAGNET o0 hp
'\%gﬁ‘-« _I_
E.B.
73
VA
0}; 30v | RECTIFIER
’ B30 ¢600
‘nsﬁ‘:‘* ANTENNA
|

?3 ?2 ?l SLIP RINGS

5?4

LABORATORY

657 To Tezes] fen 70 97 972 o 6ol
RI w| B %E
EAST £1!‘° fl . wesT
17 2] 37 4
| T,
L -
o o
FUSE FUSE
SYNCHRO 2A 4 2A
INDICATOR v
230v-50%

Fig. 3. Hour angle driving mechanism,




- 58 -

ANTENNA = :
\.. m DUMMY RESISTOR.

COAX. RELAY NOISE DIODE E

0

RECEIVER

+170votts
No 2

goAvV 4 No4
/ PHOTOCELL ) %06
]

0.3
MOTOR 6.3volts
1460 rpm R0 5
Fig. 4. Capacity switch, .




16

- 59 -

Fig. 5. View of capacity switch,
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FREQUENCY SPECTRA OF SOLAR NOISE STORM BURSTS
IN THE 200 Mc/s RANGE

by
Oystein Elgardy

ABSTRACT: A swept frequency receiver of high resolving power is
described. Observations have been made with the instrument during solar
noise storm periods. The records show that the center frequency of noise
storm bursts frequently drifts towards lower or higher frequencies. In
some cases more complicated drift patterns are found.

1. INTRODUCTION

During most solar noise storms, bursts of spectral type I (noise storm
bursts) are emitted in the meter-wave region. These bursts have the same
state of polarization as the background continuum, and are recognized by
their short duration and small bandwidth. Because of the transient nature
of the bursts, another observational technique must be applied than is nor-
mally used in investigations of more persistent phenomena. Two lines of
approach have so far given valuable results: Firstly, observations on
single or multiple, closely spaced frequencies with high-speed recording
equipment, and secondly, observations with swept-lobe interferometers.

In 1950 Wild introduced swept frequency receivers, or radio spectro-
scopes, into solar research. Observations with such instruments yielded
a succession of important results. But up to now all these receivers have
covered a rather extended frequency range, which is scanned at most two
or three times per second because of technical difficulties. Thus the reso-
lution in time and frequency is insufficient for a closer investigation of
narrow-band phenomena of short duration. The author therefore has tried
to construct a radio spectrograph, especially adapted to meet these require-
ments, for the recording of storm bursts. The following is a preliminary
report on the results of this work.

2. RECEIVING EQUIPMENT

A block diagram of the spectrograph is given in Figure 1. The parabo-
lic Wiirzburg antenna at Harestua is connected to a two-stage broad-band
preamplifier. The frequency sweep is made by varying the local oscillator
signal between 165 Mc/s and 175 Mc/s with a condenser having one plate
on a solid mount, the other being connected to a moving coil in a magnetic
field. The coil is connected to the A.C. mains line through a transformer.
Following the crystal mixer is a narrow-band i.f. amplifier centered at
30 Mc/s and a diode detector. The detected signal is further amplified in
a video amplifier and led to the display unit, where it intensity -modulates
the beam of a cathode-ray tube. The beam moves horizontally over the
screen at a rate of fifty sweeps per second, synchronously with the local
oscillator sweep. The screen is recorded on a film running at a constant
speed in the vertical direction. Provisions have also been made for ampli-

—y
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+ REampl.p— Mixer. I[F ampt. Det. Video =
ampl. CR.T,

L.O. Mains.

Fig. 1.  Block diagram of the radio spectrograph.

tude display, but this has only been used occasionally. The time constant
is below 0.1 x 10-3 s, and a film speed of 5.5 mm/s is found appropriate.

3. OBSERVATIONS

During 1957 high-speed records of storm bursts were taken simul-
taneously on neighboring frequencies of 199 Mc/s and 200.5 Mc/s at the
Solar Observatory at Harestua. The analysis of the observations showed
that the bursts frequently occurred at slightly different times in the two
channels. This effect was interpreted as being due to a frequency drift
of the transients. The spectrometer observations given here fully con-
firm this, and moreover give a more complete picture of the events than
could be obtained by the previous technique.

When looking into the fine structure of the bursts, one is struck by
the rich variation of the phenomena. After a preliminary survey, most
bursts seem to fall into one of the following classes:

A. Stable bursts. No frequency drift. (Fig. 2 a, b)

B. Bursts with frequency drift from higher to lower frequencies.

(Fig. 2 ¢, d)

C. Bursts with frequency drift from lower to higher frequencies.
(Fig. 2 e, f)

D. Bursts having a more complicated frequency drift.
(Fig. 2 g-1)

As will be seen from the examples, the spectrometer observations
confirm that storm bursts are strongly monochromatic and of short dura-
tion, and further clearly reveal new features regarding their frequency
characteristics. The center frequency is often unstable and wanders in
the direction of the higher or lower end of the spectrum. It is noteworthy
that drifts in either direction are about equally likely, as distinct from
solar outbursts and isolated (fast-drift) burst. The drift rate seems to be
of the order of some megacycles per second per second, but may some-
times reach higher values, and may even vary within the same burst.

The last examples in Figure 2 show an interesting reversal of the
drift direction. In fact, the bursts appear much like miniature U-bursts.
In some cases faint evidence has been found that even bursts with an os-
cillating center frequency may occur.
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Fig. 2.

Different types of noise storm bursts,
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4. CONCLUDING REMARKS

The observations described in this note show that the frequency
characteristics of different noise storm bursts may differ widely. This,
of course, is of importance for theoretical considerations of burst-
generating mechanisms. ‘'In the present paper only qualitative informa-
tion is given, and further observations are necessary. An extended pro-
gram, in which a better version of the sweep receiver is used, has now
been going on for some time at the Solar Observatory at Harestua.
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INTERFEROMETER OBSERVATIONS AT 200 Mc/s

by
Per Maltby

ABSTRACT: Positional determinations of solar radio sources made
during the past two years with the 200 Mc/s interferometer at the Solar
Observatory, Harestua are discussed. Observations of the degree of
polarization are also treated.

It is found that noise-active sunspots may be associated with more
than one noise storm during its passage across the solar disk.

1. INTRODUCTION

The 200 Mc/s interferometer at the Solar Observatory, Harestua has
been in nearly continuous operation since February 1958. The interfero-
meter consists of two identical mattress antennas, spaced 136.73 wave-
lengths apart on an east-west baseline. The position of a source in the
solar atmosphere may be determined from the interferometer record with
an uncertainty not exceeding 0.75 minutes of arc.

Since June 1958 information about the state of polarization has also
been obtained by using an orthogonally polarized antenna in addition to the
interferometer antennas.

A detailed description has been given elsewhere [ ].

2. POSITIONAL DETERMINATIONS

In Figures 5 through 12 are reproduced some sketches of sunspri and
plage configurations from the Daily Maps of the Sun published by the Fraun-
hofer Institut, as well as the 200 Mc/s position lines. The observations
were made from February 1958 to November 1959. The positional lines
show the position of the radio source at the moment when the sun crosses
the meridian (about 1115 U.T.).

A comparison between the positional determinations made at the Nera
station of the Netherlands PTT (255 Mc/s) and the Solar Observatory,
Harestua, respectively, showed that the observations were in close agree-
ment, when taking into account the difference in frequency.

On several occasions two or more sources are simultaneously present
in the solar atmosphere. The observed position will be the '""weighted"
mean of the positions of the sources. A vanishing amplitude of the inter-
ferometer record may be obtained if there are two sources of constant
equal power with an angular separation equal to an odd number of half-
lobe spacings. This case was probably observed on April 3, 1958. A
portion of the interferometer record is shown in Figure 1, together with
the expected amplitude and period if one source were responsible for the .
enhanced radiation.
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Fig. 1. Part of the interferometer record of April 3, 1958, with indication of the expected
amplitude and period if one source were responsible for the enhanced radiation.

3. OBSERVATIONS CF POLARIZATION

The determinations of the state of polarization of radio sources are
made from observations with three antennas, one of which is orthogonally
polarized.

As pointed out by several auihors the degree of polarization is usually
close to unity when enhanced radiation is present. In Figure 2 the hourly
mean degree of polarization P is plotted against the mean flux density F
on 200 Mc/s for the same hour. It will be seen from Figure 2 that the

10 - o o o.:::o : ::;a O..c...i.:: e o .. .
PR -2 0% RS 13 108 DR
0.8 - ; i :.E'. . . ° .
ish (16 E N ;o * . *
04 - e
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F10"2 w m-2(c/s))

Fig. 2. The hourly mean deg:ee of polarization P piotted against the hourly mean flux
density F,
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degree of polarization is usually close to unity; there are, however, a few
instances where a small degree of polarization is observed.

Changes in the degree of polarization are usually associated with bursts
or outbursts. It may be pointed out, however, that changes in the degree of
polarization have been found in a few cases, although no features were pre-
sent on the radiometer record. Neither was any change found in the posi-
tion, associated with the change of polarization.

— Degree of polarization P
---Flux density F (10" wm (%))

P
10 F
e
05 r40
0 - . . .. 20
0900 100 1300
Time(UT)

Fig. 3. The degree of polarization P and the flux density F plotted against time on
September 1, 1959,

4. LIFETIME OF NOISE STORMS

Using an autocorrelation method, Machin and O'Brien [2] found that
the lifetime of a noise storm at 175 Mc/s is comparable with the lifetime
of the associated sunspot. Interferometer measurements made at the
Nera station of the Netherlands PTT (255 Mc/s) and at Harestua (200 Mc/s)
show that the sunspot may be associated with more than one noise storm
during its passage across the solar disk. Such an effect will not be de-
tected by a method of autocorrelation.

By giving the uncertain cases half weight it was found that 30 per cent
of the noise active sunspots (62 in all) were associated with more than one
noise storm. In Figure 4 the total number of days of noise activity of the
spot during its passage over the solar disk is8 shown. The curve evidently
differs from the duration of the noise storms.

Although these results are obtained at single frequencies, it is reason-
able to presume that a sunspot may show noise activity more than once as
it passes over the disk of the sun.
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Fig. 4. Frequency distribution of numbes of days of noise activity of sunspot during its
passage across sun's visible hemispnere, as well as the frequerncy distribution
of the observed duration of noise storms,

REFERENCES

[1] Maltby, P. (1958) - The determination of position and polarization
of sources of enhanced solar radiation on 200 Mc/s.
Report No. 4, The Institute of Theoretical Astrophysics,
Oslo.

(2] Machin, K. E. and P. A. O'Brien (1954) - The emission polar
diagram of the radio-frequency radiation from sunspots.
Phil. Mag. 7, 45, 953.




21

- 79 -

Fig. §




- 80 -

Fig. 6




L,

FITL R -]
Y
i) £
FUISALY
o urn, L
" {

Fig. 1

LS v s Ry & uE iy b




- 82 -

Ty s
188

SRV
1.

Fig. 8



1959 Feb. 11

2 - 314
Sy o, $RERL

24 :
e Lo
T -P' "
At - ety A § i’c
3 o R
‘- RN R

ran-n® ,..\. b W
EMEE Y

1959 March 21

A N
; x:ﬂ‘*‘"gﬁiﬁf

- 83 -

1999 Feob, 9

Faowe  am
O ’

ER Ek 1

i(- 2= o
st
’g("‘:l SPABE

! g
5 ;’,/’ 3 AR }\.‘Q\?‘_\‘

- X
XN EppEs

1939 March 22

Ty

1959 May 11

™ g ANSIT,

Fig. 9

1939 March 13
s el

O —

S e e



1989 May 13

my ——
'l °

]

J
{81
o1 e
aar

Aow NV wSEILY W 1IN haE QY 2a® burocoy
= ‘ 4 & g
i d

1959 June 19

o e 0 —m

- 84 -

1959 May 14

B 2]

tEEL

1959 June 10

PR L
b

55 Jung 20 Ae 49

1959 July 14

v R

N5, m a0

Fig. 10

A ) $ 2nfE
K+ .l:? R o % ow BB 0% 1.
R SRR & BOTEE N

1959 June 18




1939 July n

urawu-l -
‘ Jeiy
bt

st 1arg,

cllll:ﬂ N-\ o

w w.'.'::.'m.m {18
» ‘

[ 3% -

ame]

g

- 85 «

1959 Aug. 17

L e

1959 Aug. 25

T "

oty e

m;'vnarmm‘\\»
l'f'a...v AN

1959 Aug. 31

IR YORE R
:'A-'nn-m - Onﬁ?_,'i,xj ) 5 LR
SEE . S, REERE

Fig. 11

1959 Ang. 18

st us g
o Py 353 A
o ; .

—
\

1959 Aug. 26
o s
mu..‘ua-m
-

=F

L a ALsw




1959 Sept.

- 86 -

e o5 -

1959 Sope. 3 .

I 1959 Sept. 4
- hewm

2 )
L

L BRI

W IRE ORI
A AR Y SRRAS
R A
O :
P

Pig. 12

!




A MODIFIED SCHEME OF TABULATION OF SOLAR RADIO NOISE DATA

by

Kjell Brekke




- 89 -

A MODIFIED SCHEME OF TABULATION OF
SOLAR RADIO NOISE DATA

by
Kjell Brekke

ABSTRACT: A modified scheme is proposed for the tabulation of
solar radio noise data. Characteristics included in the tabulation are
the median intensity or flux density, the relative flux density variation,
the variability or burst activity, and special occurrences. The scheme
includes important information not contained in the present standard re-
ports.

1. INTRODUCTION

Regular long-term observations of solar radio noise began in 1946,
and from the beginning of 1947 some observations were included in the
Quarterly Bulletin of Solar Activity. From the first quarter of 1949 ar-
rangements were made for the solar radio noise data to be compiled and
edited at the Commonwealth Observatory, Canberra, in collaboration
with the Radiophysics Laboratory, Sidney.

The information provided by solar noise recordings is so varied that
descriptive data must be carefully systematized if they are to be published
in a compact and convenient form. A scheme of tabulation has been de-
vised by the Assembly of Solar Radio Noise Data for the Quarterly Bulle-
tin of Solar Activity (C. W. Allen). The actual form of the tabulations is
strongly influenced by Dr. M. Waldmeier, who is in charge of the publi-
cation of the data at Ziirich. The reason is that there is some advantage
to giving the tabulations of solar noise data a form similar to the tabula-
tion of sunspot, flocculi, flare, ionospheric and geomagnetic data.

For the time being the solar radio noise data are tabulated according
to a scheme proposed by C. W. Allen. This standard tabulation does not,
with respect to many applications, give a fully satisfactory description of
the solar radio noise recorded.

The present paper proposes a modified scheme of tabulation, which
observers and data users alike may find to be an improvement. The scheme
is so constructed that an extract tabulated on the standard form may serve
as a report to the Quarterly Bulletin of Solar Activity.

2. GENERAL CONSIDERATIONS

The necessity of a more adequate nomenclature becomes obvious on
considering the four different records of solar radio noise at 200 Mc/s
shown in Figure 1.

PR N
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Fig. 1a Fig. 1b

Fig. lc Fig. 14

Fig. 1. Different solar radio noise features on 200 Mc/s.

Figures 1-a, b, ¢ and d represent records with the same median flux
density and the same variability factor. They are hence reported as identi-
cal radio noise features in the present standard tabulation.

As seen from the figure, information that may be of physical impor-
tance is excluded in the standard reports. This is especially conspicuous
in cases ¢ and d where the prominent base level variation is left un-
reported.

In working out the new scheme an effort has been made to enable the
observer to extract and tabulate a maximum of information by simple in-
- spection of the solar radio noise records. Although the tabulation becomes
more comprehensive, it is necessary to confine the tabulated data to the
ones that seem to be of special physical interest.

3. THE TABULATION

The characteristics to be tabulated are:
I. Median intensity or flux density.
II. Relative flux density variation.
III. Variability (burst activity),

1V. Special occurrences, not adequately described by the preceding
characteristics.
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3.1. FLUX
The flux densities tabulated are medians, i.e. the value that is ex-
ceeded for half the period under consideration (1 hour). The unit chosen

is 10722y m'z(c/n)'1 . This suffices to express nearly all observations
with appropriate accuracy without the use of decimals.

In the reports to the Quarterly Bulletin of Solar Activity one would
use 3-hour medians and weighted daily means of these.

3.11. FLUX DENSITY VARIATION
(Variation of Base Level)
This characteristic is the relative variation in flux density in the

course of one hour. To tabulate the type and amount of variation the fol-
lowing scale is suggested:

0 - No observable variation in flux density

1 - Slight —_—
2 - Moderate _—
3 - Strong —_—"

The following terminology is used to describe the mode of variation:
i - Simple increase in flux density
d - Simple decrease —_—"

¢ - Complex variation __ " ___

The index c is used only when the record shows a rather jagged
pattern.

Sample descriptions are shown in Figure 2.

Aol M J_LJJ_,L_LLA

Fig. 2. Examples of description of relative variation in flux density, using propossd scheme.
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3.1II. VARIABILITY
(Burst Activity)
The burst activity is measured by the variability index (values 0, 1, 2
and 3). The only bursts affecting the variability index are those with in-

tensities greater than the median intensity, measured from the median in-
tensity level. A burst n times as great counts as n bursts.

The scale used at present at the Solar Observatory at Harestua is:

0 0 - 3 bursts per hour
1 4 -14 "
2 15 -50 —_"
3 Above 50 __ " __

This scale obviously neglects all bursts not reaching the double median
flux level, although the small bursts often represent a dominant feature in
the time interval considered.

To meet this objection, an asterisk is added to the variability index if
the record shows a predominant small-burst pattern. If, on the other hand,
all or the main part of the bursts observed affect the variability index, the
index is underlined (pure index).

A tendency of grouping is reported by means of a G added to the varia-
bility index. To distinguish between strong and moderate grouping tenden-
ciesa G ora g may be used.

3.1V. SPECIAL OCCURRENCES

Transient increases in intensity, not adequately described by the pre-
ceding indices, are listed separately. This list should include not only the
most striking radio events. Less pronounced features may also be of physi-
cal importance.

Events to be tabulated are:
a) Noise storms and base level rises.
b) Outbursts.
c) Strong bursts and burst groups.

d) Peculiar intensity variations.

a. Noise Storms
Data to be tabulated are:
Time when noise storm was first observed.
Time when noise storm was last observed.
Type of noise storm.

A single station will usually be unable to observe a complete noise
storm from beginning to end. The times tabulated thus merely mark the
beginning and the end of the period of observation. If the time tabulated
refers to a real start or end of a noise storm, the time given is under-
lined.

The symbols used to describe the type of noise storm are (Fig. 3):
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NO Noise storm consists of pure burst activity. No significant rise
in base level.

N1 Noise storm consists of burst activity with significant rise in
base level.

N2 Noise storm consists of burst activity with appreciable rise in
base level.

N3 Noise storm consists of appreciable rise in base level with no
significant burst activity superimposed. (Ordinarily classified
as a type 4 burst [1], but this requires simultaneous polarisa-
tion and interferometer measurements, and also that an associa-
ted flare is observed.)

bl bbby,

NO N1
EN2 EN3

Fig. 3. Examples of type description of solar noise storms, using proposed scheme.

If the noise starts suddenly, another symbol, E, might be used before
the type description, e.g. E N2 (Fig. 3).

b. Outbursts

Radio events tabulated as outbursts are mainly strong intensity in-
creases of short duration.

Data to be tabulated are:
i. Time of start.
ii. Time of maximum intensity.
iii. Duration.
iv. Type.
v. Peak flux density.
vi. Equivalent flux density (smooth intensity).
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i. Time of start

If the time of start is not clearly defined on the record, it is taken as
the time when the occurrence {irst reaches 0.2 of its smoothed intensity.
ii. Time of maximum intensity

This is the time when the occurrence reaches its peak intensity. If the
time of maximum has to be estimated, an x is added to the time given.
iii. Duration

The duration of an event is given in minutes, to an accuracy of 0.25
minute, counting from the start to the end of the outburst. If the time of
end is not clearly defined it is taken as the time when the occurrence again
reaches 0.2 of its smoothed intensity.

When the time of start (end) is estimated, an x is placed before (after)
the duration time. If both time of start and time of end are estimated, an
x is placed both before and after the duration time.

iv. Type
The following symbols are used (as before):
S - Simple rise and fall of intensity.
C - Complex rise and fall of intensity.
A - Appears to be part of general activity.
D

- Distinct from (i.e. apparently superimposed upon) the general

activity.
M - Consisting of several peaks separated by undisturbed inter-

vals of relatively long duration. *
F - Consisting of several peaks separated by short undisturbed

intervals.
E - Sudden commencement. )

v. Maximum intensity

By maximum intensity is meant the maximum flux density value of the
outburst given in units of 10-22w m-z(c/a)'l . Peaks that are due to short
duration bursts '""superimposed'' upon the occurrence are generally not con-
sidered as belonging to the outburst when the maximum flux density value is
determined. '

vi. Equivalent flux density (smoothed density)

The equivalent flux density is intended to give a measure of the excess
energy emitted at the frequency considered during the occurrence. It is
measured from the level that would have been observed in the absence of
the outburst, and amounts to the intensity of a hypothetical outburst with
constant intensity and the same duration as the real outburst, representing
the same total energy. An example is shown in Figure 4.

If an outburst appears just before or during the early phase of a noise ’
storm or base level rise a plus sign (+) is placed after the type code. A
minus sign (-) is used when it appears during the late phase or just after a
noige storm or a base level rise. Examples are shown in Figure 5.
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Smocth nd.

& dur. —»

Fig. 4. Smoothed intensity shown as representing the intemsity of a hypothetical outburst

with constant intensity and the same duration and the real outburst, with the same
total energy.

14

Fig. 5. Examples of coding early or late occurrence of outbursts during noise storm ot
base level rise,

25

Feme s Lo




- 96 -

In the case of strong bursts and isolated burst clusters that are not
strong enough to be reported as outbursts, the following data are tabulated:

Starting time.
Duration time, when more than half a minute.
Type.

The symbols used for type description are:
B . Strong burst.

BC - Burst cluster (complex burst).

Examples are shown in Figure 6.

il et

Fig. 6. Coding of strong bursts and burst groups.

Plus and minus signs may be used in connection with the type code in
the same way as in the case of outbursts appearing together with a noise
storm or a base level rise.

d. Peculiar Intensity Variations

Peculiar variations in intensity may be due to solar, ionospheric or
terrestrial (man-made) effects, and are tabulated as Pec . Only starting
time and duration are tabulated.

4. POLARIZATION

When polarization measurements are available, the pertinent data are
tabulated separately.

REFERENCES

[ 1] Boischot, A. (1958) - Ann. d'Astrophys. 27, 333.
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SOLAR PHOTOGRAPHY IN He LIGHT, 1958-59

ABSTRACT: An account is given of the solar photography program at
the Solar Observatory at Harestua, The Zeiss Coudé refractor with Lyot
monochromator and specially designed auxiliary equipment is described.
An IGY expedition to Tromsd with the instrument yielded valuable material.

I. INTRODUCTION

A program for solar photography was started at the Solar Observatory
at Harestua in 1956 with provisional equiprment consisting of a Lyot Ha
filter in conjunction with the coelostat of the solar tower and an old tele-
scope objective lens. The assembly worked reasonably well, and some
valuable material was obtained.

In August, 1957 the observatory acquired a Coudé refractor, expecially
designed for this type of work by Carl Zeiss, Oberkochen. The instrument
was first mounted in a small hut at Harestua (Figure 1), but in November,
1957 it was temporarily moved to Tromsd in Northern Norway for use during
the spring and summer of 1958 as part of the Norwegian participation in the
International Geophysical Year. The instrument was reinstalled at Harestua
in October, 1958.

Fig. 1. Small observatory housing the Zeiss Coudé
telescope of the Oslo Solar Observatory,
The whole top of the construction turns to
follow the sun.
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2. THE INSTRUMENTS

The Zeiss Coudé refractor (Figure 2) has an apochromatic lens of
aperture 150 mm and a focal length of 1650 mm.

In the declination axis a plane mirror reflects the light into the polar
axis, where it may be switched towards the upper or lower end of the (hollow)
axis by any one of two plane mirrors.

The Lyot filter is mounted at the upper end, in front of a Zeiss Contax
35 mm camera (Figure 3). The mirror used for obtaining Ha pictures is
aluminized. At the lower end there is a Contax camera for photography in
integrated light. The mirror used for this purpose is not aluminized, and
reflects only 5 per cent of the incident light.

The three plane mirrors mentioned are all made of fused quartz.

Both cameras are mounted on rotating disks, along with eyepieces for
visual observation. Arrangements are made for obtaining photometric
squares and the exact time on each exposed frame of film.

The Lyot monochromator was acquired 11 years ago as No. 7 of a
series made by Optique et Précision de Levallois S.A., Paris, under the
personal supervision of Lyot. It may be operated in Ha , D' and the
green corona line.

The funds for the telescope, apart from the monochromator, were ob-
tained from the Norwegian Research Council (NAVF).

Fig, 2. Zeiss Coudé telescope used in the flare patrol Fig. 3, Arrangement of camera and eyepiece for
program of the Oslo Solar Observatory, observing in H& light with Coudé telescope.,
The upper patt of the built-in Lyot filter ia
seen near the declination knob,
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3. MODIFICATION OF INSTRUMENTS

The solar image formed by the Zeiss refractor has a diameter of 15
mm. In the experience of Dr. K.O. Kiepenheuer at the German Solar
Station at Capri, however, a pre-focal, pre-exposure enlargement of the
solar image is both advantageous and feasible. Hence an enlarging device
of the Kiepenheuer type was constructed in our own shop. It was, more-
over, desirable to replace the Contax with a camera of greater loading
capacity. Both aims were satisfied by combining a Ross lens and a 35 mm
Praktina camera with a holder for 55' of unexposed film. In addition to the
manual control, the Praktina has an automatic device for exposures at time
intervals of 20 seconds, and 1, 3 and 5 minutes.

~

This combination has usually been operated with a magnification of 4:3,
which just permits the recording of the full image of the sun on standard
film of 24 mm frame width, along with the clock dial, the date and the
photometric wedge.

The magnification may be considerably increased by moving the camera
and refocussing the Ross lens, but then only a section of the solar image is
caught on the film.

A corresponding magnifying unit has been made for the lower end of the
camera (integrated light). (Figure 4.) Preliminary tests with photometry
of sunspots showed that images obtained in the primary focus of the instru-
ment were unsuitable for detailed analysis of sunspot structure. The grain
of the film was not sufficiently fine to show up the necessary details of the
sunspots in question. The magnifying unit increases the linear dimension
of the pre -exposure sunspot images by a factor of five (equivalent to a solar
disk diameter of 75 mm). Images of 24 x 24 mm are recorded around sunspot
groups on standard Agfa Isopan FF film.

Fig. 4. Attachment for taking enlarged photographs of
parts of the sun in integrated light with Coudé
telescope.

~
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4. IGY EXPEDITION

In November, 1957 the Zeiss Coudé refractor was taken to Tromasg
(l1at. 69°39'.8 N, long. 18956'.9 E) and mounted in a small observatory
belonging to the Aurora Observatory.

The expedition had two main purposes. Firstly, since Troms¢ lies
within the realm of the midnight sun unique results might be expected if
phenomena developed during fair -weather periods of 24 hours or more,
Secondly, it was aimed to find out whether Troms¢ would be the best place
for an arctic solar observatory, or if other sites in the North of Norway
might be preferable.

On the latter score, the quality of seeing was poorer than we had hoped
for at Troms¢, and so was the weather. Indications are that both conditions
are considerably better further inland, and that an arctic observatory for
solar research, if ever realized, should be built some distance east of
Troms¢. This was suspected in advance, and Troms¢ was in fact chosen
as the site of the expedition for reasons of economy and ease of operation
— lack of time and funds precluding the construction of a special house
and other facilities further inland.

The Troms¢ expedition obtained about 7,000 exposed frames of the sun
in Ha light. Several long continuous strips were obtained early in the sum-
mer, but from July onward unfavorable weather hampered observational
work. Observations were started on March 1, and the last exposure was
made at the time of the September equinox.

Since the end of June, 1958, two extra negatives, one with a long and
the other with a short exposure, are made every hour during observation
periods and sent to the Fraunhofer Institute, Freiburg, West Germany.

5. OBSERVATIONS

On the following pages the times of observation of the sun under the
flare patrol program are given in tabular form.

For the convenience of tabulation the day has been divided into five-
minute intervals.

Two code signs are used:
-0 denotes a long exposure to obtain photograph of prominences.
o- denotes short exposure for the solar disk.

One of the above signs may indicate more than one exposure during the
appropriate five-minute interval.
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